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1. INTRODUCTION 
! 

TAMS CONSULTANTSi Inc. and Goldberg-Zoino & Associates, Inc. (GZA), acting as 
Remedial InvestigaJ;ion/Feasibility Study (RI/FS) Consultants to the New York 
State Departmentjof Environmental Conservation (NYSbBC), have provided this 
Health Risk Assessment. It provides a baseline public health evaluation of 
dornestic water use from the Ranney Well Collector Well In the Village of 
Endicott, Now York"! based on present conditions. A public health analysis of 
remedial alterna'ti'yes. Including a detailed evaluation of the recomnended 
alternative, is included as pact of the Endicott Wellfield Feasibility Study. 

Contamination of}{ the Ranney Well was first documented In May 1981 by .the 
USEPA when 8.4 ug/l, of vinyl chloride and trace levels of other organics were 
fourv3 In the water. Subsequent sampling In February 1982 showed continued 
vinyl chloride contamination at a slightly reduced concentration of 7.5 ug/l 
(Ecological Analysils, 1984). In addition, several other volatile organic con­
taminants have been detected in Ranney Well samples, Including trans-1,2-
dichloroethene; Icliloroethanej diloromethane; 1,1- and 1,2-dichloroethane) 
1,1,1-trlchloroethane) trichloroethene; 1,1-dichloroethenej chloroethane; 
methylene cnlorldej trihalomethanes; dichlorodifluoromethane and trlchloro-
fluoromsthane. Although the specific source of contamination has not yet 
been pinpointed, |a|generalized source west of the Ranney Well has been thus 
far determined during the Remedial Investigation. 

!l I ' •' ' • • • ' 

To reduce volatliej organic concentrations In Ran.ney Well drinking water, a 
number of contaminant reduction measures have been Inplemented to date. These 
Include ̂  '" 

Four of the western lateral collectors, having the highest levels of or­
ganic contamination, have been shut down. 

I, ilM' 

l| I . • ' • • 
A purge well has' been installed to the west of the Ranney Collection'Well 
In oroer to reduce the Influx of contaminated water to the Ranney Well. , 
The purge well!!, Iwhlch has been punping at a rate of about 600 gpm since 
February 1985 ,ji discharges ultimately to Nanticoke Greek via a pair of 
intermediate lagoons. • 

I f ". • ': • ^ r . - 7 ' : ' : - . 
Diffused air aeration equipment has been Installed in the well to, air 
strip vinyl chloride and other volatile organic contaminants. This treat-, 
ment schene (diffused air in conjunction with purge well operation) has 
reduced the levels of vinyl chloride' contamination to a range of hone 
detected to 3 ligjii'l. 

• • r ' f " • • .. '' • . • • . • : ' • 

Observation wells have been installed in an effort to locate the source of contamination and groundwater movement. 
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2. METHODOLOGY 
1 

The baseline public health evaluation for the Ranney Well is primarily based 
on previous site reports by Ecological Analysts, Inc. (1984); Kudgus (1983); 
chemical analytical data from Ranney Well samples for the period during ,which 
' the current treatment schen>? has been in operation (February 1985 to date); 
and data collected during the Remedial Investigation. , . 

i I • -• 
The evaluation methodology follows that provided In the USEPA Draft Superfund 
Public Health Evaluation Manual (1985a). The evaluation Is supplemented by 
procedures, guidelines and directives provided in specific EPA publication, 
in the Federal R'eqaster, and in scientific and toxicological literature. 

1 '|i • • ' 

Typically, the public health evaluations process Involves the determination 
of significant contaminant migration routes and exposure pathways, identifi­
cation of the hazardous compounds of greatest concern, and an assessment of 
possible effects! in light of prohiable exposure scenarios. Several factors 
must be considered!'' ' "' ~----- ' <..J-. during this process. 'Wiese include: 

Present site conditions, as defined by previous investigations and perti­
nent hlstoclcalidata. Including chemical analyses. 

" Physical, chemical, and biological variables affecting the environmental 
fate and mobllltiy of contaminants. 

' • • ' I i l l • • . "• 
' Potential receptors and their likelihood of exposure and susceptibility to 

those compounds! 
8 ill • , • 

, • .11 • . . 

" Effects associated with exposure to those conpounds, including any ascer­
tainable addlt'ive, synergistic, or Inhibitory effects. 

Any limitations to; 
lliiiit the scope df 

the extent to which these factors can be evaluated will 
|the assessment and the conclusions which can be deduced. 

The major limitations of this public healtii evaluation might be due to-(1) 
constraints imposedj, by the diemlcal analytical procedures (I.e., the lack of 
specificity of theijdata as It relates to contaminant detection and quantifi­
cation at or nearj t^e detection limits);, (2) the validity and applicability 
of the chemical analytical data; (3) the relevance of toxicological,data to 
site specific exp^'ure scenarios; (4) the degree to whldi probabilities of 
exposure may be estimated or predicted; (5) the lack of health risk data for 
some of the compounds detected in Ranney Well sanples; and (6) the validity 
of the numerical carcinogenic potency and acceptable intake values. 
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3. FINDIN5S 

Table 1 provides j'a list of organic contaminants detected in the Ranney Well. 
All compounds detected in the Ranney Well were evaluated for public health 
effects. Howeye|r, to provide a quantitative risk assessment, indicator 
chemicals were selected. These are discussed belcw. 

ll 1 . 
3.1 Indicator Chenicals 

•Development of jalquantitatlve Risk Assessment for Endicott requires the se­
lection of appropriate Indicator chemicals. The selection decision for in­
cluding a particular compound In the quantitative calculations for toxicity 
or carcinogenicity was based on the following three criteria: (1) The chemi­
cal must have Been detected in at least one valid analysis within the time 
period of the current treatjtent sciiemo (February 1985 to present); (2) the 
chemical must have known toxic or carcinogenic effects; and (3) there must 
be quantitative!data available for the toxicity or carcinogenicity for the 
chemical. j I', 

I ll' , ' 
The existence ofi available quantitative data refers to toxicity and carcino­
genicity values '^established by USEPA's Environmental Criteria and Assessment 
Office (USEPA, 1985b). These values were specifically developed for conduct­
ing Health Risk j/Assessments at Superfund Sites. A qualitative assessment 
(based on other sources) of the health effects of contaminants for which EGAD 
has not developed values is given later (Section 3.4.2). 

i 'tl' 
Since there are jno specific quantitative data on the trihalomethanes bromo-
form, dlbromochlpc'omethane and bromodlchloromethane, these compounds were 
evaluated as an equivalent of chloroform. No quantitative data is currently 
available on transrl,2-dichloroethene, which was the most consistently de­
tected contaminant^ USEPA's BCAO personnel were unwilling to-provide an or-
der-of-magnitude'jestlmate on the oral toxicity or carcinogenicity of. this 
compound (Dr; Chr̂ ls DeRosa, verbal communication, December 1986). Therefore, 
It was not posslbll'e to. include trans-1,2-dlchloroethene In the quantitative 
risk assessment.j Ichloromethane Is a possible human carcinogen, but data, 
especially on ingestion. Is limited. It was therefore not possible to in­
clude chloromethane In the quantitative risk assessment. 

• | ' - | ' - • • ' ' • ' • • ' • ' ' ' ' • ' 

Toxicity/carcinogenicity values do not exist for ingestlai of Ifl-rdld-ilor-
ethene or methylerie chloride; therefore, no quantitative assessment of risk, 
associated with.ingestion of these compounds could be made. However, carcin­
ogenic potency values have been determined for inhalation of these cotipoiinds, 
so these risks associated and conpounds were quantified for this pathway. 

I : 1 1 - ; . . • . ^ ^ ^ • • • ' - • : - : • • - : - . ; V ^ , ; . 
The fluorocarbons (didilorodifluoromethane and trichlorofluoromethane) were 
eliminated on the I basis of criteria 2 and 3. i ;, 

, Conpounds selected|;for quantitative assessment based on the above criteria 
were grouped according to toxicity or carcinogenicity. These are provided in 
'Table 2. •;; ,||:; 'A:-.-.--?:.'... ' • . . ' A ' ' 

3.2 i^licability of Ghonical Data 1 . , 

One of the major factors involved in evaluating the risk calculations is'the 
chemical data on wh'ich, tiiese calculations are based. The. aK>licablllty^, of-
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1,1-Oichloioathsw 

1,2-Olchloroothjno 
1 

tr<n»-1,2-Olchl oroi 

Vinyl, chloride 

Tt^l£ 1 

catcAMiHwrs Lfiii:iiD A I BAT^CY w a i . 

, QUANTIFIARLE MAXWIM 
DErtrriCNs CENa>frRATia) 
TOTAL VALID 

^ 

thona 
1 

1,1,1-TrlcW.oroothana 
II :i|i 

1,1, Z-Trichloroothano 

TrlchloroathylQW 
I'l 

1, l-Olchloioathane 

OUoioathjnQ , j 

Mathylane chloride 

10trachlaroethene| 

QaorofoEa 

Other Trihalonathar 
'i 

1' ' 1 
' 

f 
f' 
1 • 
kes 

111'' 

Braoadlchluraaathine 

Dibzanochloiaaethane 

Broaofoixa '1 ii ' 

Dlchlorodifluoraoethane 
I I , . . 111" 

Trichlo iDfluora i ie thane 
II III' 

19 

1 

38 

12 

12 

1 

17 

3 

6 

2 

4 

1 

23 

10 

(9) 

(2) 

(1) 

2 

4 

16 

1 

33 

11 

9 

1 

14 

3 

4 

2 

3 

1 

19 

8 

(8) 

(1) 

(1) 

1 

3 

TOTTAL VALID 

13 

2 

a 

3 

24 

2 

2 

19 

2 

5 

2 

2 

31 

7 

(4) 

(2) 

(5) 

3 

2 

13 

2 

4 

3 

24 

2 

2 

)9 

2 

5 

2 

2 

81 

7 

(4) 

(2) 

(5) 

3 

2 

MDtf. *i . 
OCNaNTRWION 
TOrAL 

0.65 

0.03 

1.52 

0.27 

0.80 

0.C3 

0.33 

0.40 

0.13 

0.15 

0.08 

0.03 

1.93 

0.42 

(0.27) 

(0.05) 

(0.08) 

0.19 

0.08 

VALID 

0.66 

0,04 

1.40 

0.29 

0.68 

0.04 

0.32 

0.45 

0.09 

0.17 

0.08 

O.M 

2.13 

0.42 

(0.26) 

(0.01) 

(0.09) 

0.14 

0.07 

CLASSm-
CATIDN 

(MTTE 1) 

X 

C 

Nota 2 

C 

T 

C 

c 

Nota 3 

N 

Note 2 

Nota 3 

C 

c 

Note 4 

Note 4 

Nota 4 

Note 4 , 

ND 

ND 

TOJacrw/ 
CWCDO-
a n i d T Y 

DATA EXISTS 

yea 

Vos 

No 

YOB 

Yea 

Yea 

Ves 

Note. 3 

N/A • 

No 

Nota 3 

Yes 

Yes 

Nota 4 

Note 4 ' • 

Nota 4 

Note 4 

No 

No 

• : ' i I - • , 
All concentratioris in u V l (ppb). 

I'i 16 

Analyses by Friavi I ^ o r a t p r i e s , Waverly, NY. 
Data from 60 most recent (53 valid) analyses sinoe purge well 

arKl diffused 'aiir, operaticnal, Kbruary 1985 - Jme 1987. 

Notes: 

( U T : Toxic, 
C : Caicinogenic 

, t o : Not detemined 
N : No evidencelof toociclty o r carcihogaviclty 

(2) S t i l l under stuJv; prdDable carcinogen. 

(3) Carcinogen via 11 inhalatlcxi; no ingestion (ocal) data avai leble . 

(4) Carcindgai'icity for t r ihalcoethaies calculated as chloroform. 
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TABLE 2 

T'S ; - 3 

CONTAMINANTS EVAUJATED I.f COANTITATIVE 
RISK ASSESSMENT OF RANNEY HELL WATER 

A. TOXINS A c c e p t a b l e I n t a k e 
C o n c e n t r a t i o n s 

S u b c h r o n i c C h r o n i c 

Maxltauui 
C o n c e n t r a t i o n 
(Valid Data) 

Mean 
Concentration 
(Valid Data) 

Mean Kaxiouo 
Concentration Contaainant 
(All Data) Level (MCL) MCLG 

^_1, Ij^DIchlq,roethane^^^,.^^40,000=.=,=.4,000^==-
-1.1'. 1.-Trichlo"roethariê ._ _..̂.- ND .̂̂ 1̂9 j GOOasai 

V ' f i 

l k % i 

;t 
m 

*1i 

o< 
1 

B. CARCINOGENS 

V i n y l C h l o r i d e 
1 , 2 - D i c h l b r o e t h a n e 
T r i c h l o r o e t h e n e -
T o t a l T r i h a l o r a s t h a n e s 

( a s c h l o r o f o r n ) 
T e t r a c h l o r o e t h e n e 
1 , 1 , 2 - T r i c h l o r o e t h a n e 

Concen­
t r a t i o n 
a t 10-6 
Cancer 

Ris l t 

0 .015 
0 .51 
3 .2 
0 ,50 

0 .87 
0 .61 

C a r c i n o ­
g e n i c 

Po tency 
(kg day/mg) 

2 . 3 
0 .069 
0 ,011 
0 ,07 

0 ,040 . 
0 .057 

Maximuia 
C o n c e n t r a t i o n 

( v a l i d Da ta ) 

3 
2 
2 

81 

2 
2 

Mean 
C o n c e n t r a t i o n 

( v a l i d D a t a ) 

0 .29 
0 .033 
0 .32 
2 .55 

0 .033 
0 .038 

Mear 
C o n c e n t r a t i o n 

( A l l D a t a ) 

0 . 2 7 
0 . 0 3 3 
0 . 3 3 
2 . 4 0 

0 . 0 3 3 
0 .033 

Maxlaua 
Contaminant 
Leve l (MCL) 

2 \ 
^. 
5 

100 

-
' 

MCLG 

0 
0 
0 
-

• -

' 

N o t e s . . 

A l l d a t a in u g / l (ppb) e x c e p t a s n o t e d . 

T o x i c i t y and C a r c i n o g e n i c i t y v a l u e s f roo USEPA, T o x i c i t y V a l u e s f o r Ose a t Superfund R e o c d l a l S i t e s , J u l y 18, 1935; 
e x c e p t v a l u e s f o r t r i c h l o r o e t h e n e b a s e d on upda te trcxa tt 'A (Karen a i a c w j u m , tcAU, t e i e p n o n e c o n v e r s a t i o n , March 4 , 
1337) , Va lues c i ta f J a r e f o r i n g e s t i o n . 

Maximum Contaminan t L e y e l s from Safe D r i n k i n g H a t e r Ac t , 40 CFR 1 4 1 . 1 2 . 

A n a l y t i c a l Data From T a b l e 1 . _ : , . . . . . . _ . .- - - -

* F i n a l v a l u e u n d e r SaiEe D r i n k i n g H a t e r A c t , s i g n e d J u n e 19 , 1987; t o b e i n c l u d e d a s 40 CFR 1 4 1 . 6 1 ( a ) . 
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I i 

the data is in turn based on several considerations, including: (1) existence 
of sufficient anal'ysesj (2) detection limit for contaminants of concern; (3) 
validity of data';|(4) existence of quantitative toxicity or carcinogenicity 
data, to enable 'meaningful comparisons and calculations to be made? and (5) 
relevance of exlst'ing data to anticipated receptor.,exposure. These considera­
tions are discussed below. 

ll ,1" 
3.2.1 Existence of Sufficient Analyses' 

' II i' 
There is no lack jof data from the Endicott Wellfield. Analyses (by USEPA 
Method 601 - pu'rgeable halocarbons) have been conducted on samples ,taken 
every two weeks [[for four the past years. For the purpose of consistency, 
only the analyses ,by Friend Laboratories have been utilized in the calcula-
tlonsr and only the data collected during the current treatment scheme (purge 
well and diffused air operational) was selected as being roost indicative of 
current contaminant levels. Tliis data is suimurlzed in Table 3. Data from 
the most recent one-year period are tabulated in Table 4 in order to see if 
any obvious trends|i were noticeable. The purge well has been pumping at an 
estimated 600 gal'lbha per minute throughout this period. 

' f i 
Despite the frequency of sampling, the analyses were conducted only for a 
limited number of ficontaminants. USEPA Method 601 analytes iind detection 
limits are llste<3i|ln Table 5. Other non-volatile, semi-volatile, and vola­
tile contaminants'] (e.g., benzene) which. If present would Increase the risk 
associated with usej of Ranney Well water, are not detected by the analytical 
method used. A full hazardous substance list (HSL) organics analysis' (by 
Weston Laboratories!on a Remedial Investigation sample from 7/23/86) detected 
toluene at a low concentration (estimated as 1.0 ug/l), but no other previ­
ously undetected |contaminants were detected. However, the detection limit 
for the HSL organics analysis is relatively high. 

3.2.2 Detection Limits 

The reported deteoflon for USEPA Method 601 (purgeable halocarbons by gas 
chromatography) by Friend Laboratories was 1 ug/l (1.0 ppb) for all parame­
ters. Although EPA reports a method detection of substantially less than -this 
for virtually all{Method 601 analytes, few If any laboratories report these 
lower detection leyels. In addition. Friend Laboratory does not estimate 
concentrations beioW; the reportable detection limit, although a particular, 
conpound may have 'been detected. For the purpose of risk assessment calcula­
tions, all detection's lower than the detection limit, as well as all sanples 
where no compoundslwere detected, were assigned a value of zero. The; HSL 
organics analysis m'weston (USEPA Methods 624 and 625) essentially confirmed 
that the ongoing Ranney Well monitoring by USEPA Method 601 is ajpropriate. 
However, It is poss'ible that some of these contaminants may be preserit at 
levels below thej method detection limit (generally 5 to 10 ug/l for 
volatiles, and 10 |tc> 50 ug/l for semi-volatiles [base-neutrals and acldex-
tractables)), although there is no reason to suspect their presence in,the 
well.at this time.'j "'̂ bc/MS analyses, such as Weston's HSL analysis, have'the. 
advantage of being more certain in compound Identification; however, ;{3C/MS 
analyses typicallyjhave higher, detection limits than C3C only methods (such as 

; USEPA Method 601). I *• 
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TABLE 4 
EHDKOII HEUFIEIO PROJECT 

FDIEND USORArORY - RANNET VEIL 132 DATA 
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, I ' l '-.. TABLE 5 , ., , 

EPA M ^ 601 ANAUTES AND HUVim DETSmON LIMITS 

II ' . l l 
PARAMETER 

. I 111- • 
C h l o r o m e t h a n e 
„ ' I . . 111. 

Bromome thane 
Dichlorodifluoranethane 
Vinyl diipride 
Chloroethane 
Methylene! chlorIde 
Trichlorofluorcmethane 
1, l-Dld)iproethene 
1, l-Dlcfil'broethane 
trans-l'i 2'jj-Dlchioroethene 
Chloroform 
1,2-Dlchl"oroethane 
1,1,1-TJi: I'chloroe thane 
Carbon '^itrachlorlde 
Bromodicriioromethane 
1,2-Dlchi'prc^rqpane 
c l s - 1 , 3j-pi chlor opropene 
Trichloroethene 
Dibr omo'clillpr ome thane 
1,1,2-Trithloroethane 
trans-lj*, ij-Dlchloropropene 

: 2-Chlor6e'thylvlnyl ether 
Bromofonn 
1,1,2,2'--Tetr achloroethane 

. TetracHlciroethene 
Chlorohienzene 

, 1,3-Didillprobenzene 
1,2-Dichliorobenzene 
1,4-Dldilorobenzene 

« ..111.' 

0.08 
1.18 
1.81 
0.18 
0.52 
0.25 

ND 
0.13 
0.07 
0.10 
0.05 
0.03 
0.03 
0.12 
0.10 
0.04 
0.34 
0.12 
0.09 
0.02 
0.20 
0.13 
0.20 
0.03 
0.03 
0.25 
0.32 
0.15 
0.24 

EPA Method 601 from 40 CFR 136, Appendix A 
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3.2.3 Validity of Data 

frcm 7 of tne 60 most, recent analyses were rejected (Invali-

Tho Friend Laboratory data were not subjected to rigorous quality assurance 
(OA) scrutlny.il iJHowever, the data were examined to see If the analyses were 
performed wlth-ln; the 14 day holding time allov%d by USEPA Method 601. On 

, this basis, data! 
dated). } ,-

Although â jpllca'tlon of the 14 .day holding time requirement may seem arbi­
trary and unduiyjlj rigorous (data frcm analyses conducted 14 days after sample 
collection was I used as valid, whereas' data frcm analyses performed 15 days 
after sample collection was invalidated), saunplcs held for an excessive time 
prior to analysl's are subject to degradation. Loss of highly volatile com­
pounds (e.g., yi'nyl chloride) may occur, and contamination from laboratory 
solvents (e.g.) .Imethylene chloride) may be introduced Into samples held too 
long In the laboratory. 

i I 
The compound l;l|-dlchloroethene (1,1-pCE) was detected at a high concentra­
tion In one Ranney Well sample (11/12/85). Although this sample was ana­lyzed within the 
spurious on both 

allowable holding time, this data point may be considered as 
statistical and logical grounds. Statistically, the 1,1-DCE 

concentration reE>6rted (19 ug/l) Is more than four standard deviations (1 
SD " 2.46) from ifitho arithmetic mean (0.45 ug/l), which has less than 0.1% 
change of occurjrl'hg In a normal distribution of data (Mosteller, 1970).. In 
addition, 1,l-IXJEj;Is rarely detected Iri,samples from the purge well, Jand In 
the few samplesj ijh which It was detected, the concentrations were well, below 
19 ug/l. Since iltiie purge well Intercepts the contaminant plume before It 
reaches the Ranne'y Well, contaminant concentrations In well should logically 
be much lower tihan those In the purge well. Therefore, the 19 ug/l 1,1-DCE 
reported for the lil/12/85 sample Is unreasonable, as well as being statisti­
cally unlikely. 11 1 ' - ' • , ' . , • 

' '• r • ' ' ' ' ' • " 

Similarly, the lOne high concentration of chloroform (81 ug/l on 10/15/85; 
SD = 10.3) as we'l-i' as unusually high levels of 1,1-dlchloroetJiane (13 ug/l on 
10/1/85; SD = lj.|) a«3 1,1,1-trichloroethane (24 ug/l on 7/2/85; SD - 3.3) 
are suspect. However, to be conservative, all data from analyses performed 
within the requisijte holding time were Included in the risk assessment; since 
the assumption al' rliormal. distribution of data may not be valid. 

• l l i l ' • ' • •'•' "• • "• • • • . ' ' • ' " 

3.2.4 Existence of Quantitative Toxicity/Carcinogenicity Data 
" \- i 'll • '' • • • • • - . ' • ' . ' • ' : ' . . . • 

Regardless of the[amount or quality of analytical data, a quantitative as­
sessment of risit i cannot be made without toxicity or carcinogenicity values 
for the compoundsji of interest. Fortunately, for most of the contaminants 
detected in Ranney Well sanples,;'USEPA has established these values<, The 
major exception to',this is trans-1,2-dichloi:x)ethene, whldi was the most con­
sistently detectedj conpound (found in pvef..53 .percent of all Ranney samples 
since February 1985) and at the highest leyels of any contaminant, recently 
(averaging 2.0 ug/i since June 198i5). 

•' • ii l l ' ' ' ' " " • • • ' • " • • " • ' ' • ' ' . • ; • ' • • • ' 

Ingestion risk data does not exist for chloromethane or methylene chloride; 
however, due to jtiie relaitively low .concentrations and Infrequency of detec­
tion, the absence of ingestion risk values for these compounds Is not felt to 
be a major drawbacic..This Is discussed more fully in this assessment (3.4.2). 
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The vinyl chloride concentration established by USEPA's ECAO as corresponding 
to a 10-6 cancer||risk is 0.015 ug/l (15 ports per trillion) (USEPA, 1985b|. 
This value .is sulastantially lower than the values previously developed by 
USEPA's Carcinogenic Assessment Group (CA(3) (2.0 ug/l) and the National Acad­
emy of SclencesjUi.O ug/l) (Sittig, 1965) for an equivalent risk. 

3.2.5 Relationship of Ranney Well Analytical Data to Rieceptoc Exposure 

The analytical 'data-from the Ra.nney Well is expected to be a reasonable 
predictor of receptor exposure. The samples are taken after aeration, which 
Is expected to |be the step of the treatment process having a significant 
effect on the concentration of volatile organics In the water supply. Small 
losses of volatiles during chlorination and end use at the tap may occur, 
although no losses duo to dilution, volatilization, or other causes are an­
ticipated within the distribution system. There is a possibility of addi­
tional trihalometfiane formation during chlorination, although this Is not 
tliought to be significant. However, the magnitude of this effect, us well as 
that of volatllle 
domestic tap water 

3.3 Routes of Exposure 

organics losses, cannot be evaluated without a separate 
sampling program. 

An exposure pathway Is a route a contaminant may take to reach a susceptible 
receptor. In order for an exposure pathway to be complete, three factors 
must be present:| (1) a source of contamination, (2) a route of contaminant 
transport, and (3)lia receptor which may be exposed to the contaminants'. 

I I' • • 
The mode ard duration of exposure will influence the risks to a receptor. 
Modes of exposure fare usually categorized as ingestion (oral), inhalation, 
and direct (dermal) contact. Ingestion may take the form of direct exposure 
through drinking |'or eating conteimlnated food and water, or may Involve' indi­
rect routes such las use of contaminated water for food preparation. ' Direct 
Inhalation exposure results fron. brMthing air which has become contaminated 
through volatilization, release of gas-phase contaminants, or entrainment of 
airborne particulates. In the case of particulate inhalation, the physical 
size of the partl'iclulates as well as their chemical characteristics play a 
major role In detierminlng the importance of the exposure since only partic-^ 
ulates within a certain size range (0.5 to 30 microns) are considered to be' 
respirable. Dermall exposure may result from direct contact with contaminated 
water, soil or other material. i , 

Exposure durations (fare separated into two main Classes: (1) acute and sub-
chronic exposure,! which Involves short-time duration and frequency; or' (2) 
chronic exposure^}vrfiich is of longer duration arri is continuous or frequent.. 

A few general statements can be made regarding the probability that any of 
these routes bf exposure will be slgriiflcant at a hazardous waste site. Acute 
exposure by inhalation, dermal contact or- ingestion would most likely be of 
concern at sites containing pure or contact high concentrations of contami­
nants such as occurs,' where bulk dumping was practiced or waste was stored in 
surface impoundments. Sites whidi have highly contaminated soil or water 
have increased risk| of acute inhalation exposure from volatilized compounds 
and acute dermal Exposure from direct contact with high concentrations of 
contaminants. Acute| ingestion potential is minimal at this site. 

- • • ' , • - • ! ' 
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Significant chronic exposures, however, are posr^ible frcm relatively low, 
concentrations |'o|, contaminants. Chronic dermal exposure is most likely to 
occur at sites Iwliich freely allow direct physical contact with contamlnflted 
soils, water orjresiduals. Chronic inhalation exposure could occur at sites 
that have continuous releases of volatile materials via open lagoons, surface 
water, or uncovered contaminated .soils or wastes.. Chronic Ingestion is. In­
most cases (including this one), the major exposiiire route and is more likely 
to result from Idrlnklng contaminated water than from repeated Ingestion of 

1 contaminants in Itifteifood chain, soils, or waste products. 

I ' i ' • • ' • . ' ' 
3.3.1 Routes of Transport 

! f • • 
The major contaminant transport paths having an effect on human and environ­
mental receptors ares 

1 i l • " • 
' Transport via the movement of contaminated groundwater under the site. A 

plume of conti'amlnated groundwater west of Ranney Well has been Identified. 
' Evaporation of 

tlllzatlon of 
I volatile organic contaminants to the ambient air. Vola-
prganic contaminants frcm contaminated water at the purge 

well an3 associated lagoons; the Ranney Well head; and at household taps, 
is a potential Iroute of contaminant transport at the site. 

• ! • • • 

Surface water| '[transport of site contaminants, as well as precipitation, 
runoff, and infiltration that leaches contaminants from deposited wastes 
with subsequent; contaminant migration. However, the possible effects of 
exposure via triese pathways is beyond the scope of this report. 

3.3.2 Receptors 
I! • 

The Ranney Well j is one of four wells that service a pcpulation of approxi­
mately 45,000, andi produces 6.0 x 10^ gpd of a total of 12.7 x 10^ gpdtotlal 
production of fourl,wells (approximately 47%) when all are operational. Based 
on the design characteristics of the water distribution system, it is :assumed 
that 47% of the population (i.e., about 21,000 people) receive 100% of their 
water supply froim|the Ranney Well. At this time, there Is no reason to as­
sume an unusually sensitive receptor pcpulation or anything other than normal 
receptor population demographics. 

3.3.2.1 Inhalation 

No observed release of contaminant has been reported via air or surfaoe .wa­
ter; therefore, ijtlis assumed that these pathways,do not currently present; a 
risk of inhalation exposure. However, inhalation of volatlzed contaminants 
is a pcjssibilityl ciuring various domestic and household activities, such ias 
bathing, and washing of dishes and clothes. Should the source of contamina-^ 
tiori become knownJ the risk of inhalation may occur during excavation and 
cleanup procedures!'. Showering in particular presents a high potential for 

Iseveral reasons; 
,,, ,,,,.' , 
ll;-. 

volatilization for 
• • • • • • • • ! ' • 

" The relatively ,fine spray from a showerhead increases the interface area 
for liquid phase/gas fiiase transport of organic:s. 

' The elevated tenperatures of a hot shower also increases liquid-to-gas 
phase transportfbf volatile organics. 
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• The relatively I large volume of water used for showering increases the 
quantity of contaminants that can potentially volatilize. 

8 1 . ^ ' . 
• The fact that showering tends to occur in an enclosed area (i.e., a bath­

room with the door closed) reduces dissipation of volatiles such as vinyl 
chloride and tends to Increase the concentration available for inhalation. 

li I ' . • 
• • il .11 

Inhalation of volatilized organics during showering Is difficult to estimate. 
There Is no standard|EPA protocol for this, due to the difficulty In deter­
mining the transfer|rate (liquid phase to vapor phase). Two different meth­
ods, referred to as [the Henry's Law Model and the Complete Mass Transfer 
McxJel, were used to Jestlmate this exposure. However, a mass balance calcula­
tion performed for the Henry's Law Model (using the same assunptions as for 
the Complete Mass Transfer McxJel) indicates that this value cannot be cor­
rect, sinĉ e It requires a larger mass of vinyl chloride In the air than en­
tered thrcxjgh the watey. Therefore, the Henry's Law Model is inajpropriate 
for this system. 1| 

, I 
Complete Mass Transfer[Model 

ll ' 
The complete mass transfer method assumes that all the vinyl chloride in the 

water is volatilized an'd diffused Immediately. From this, the ambient concen­
tration is calculated', fand the dose determined. Estimates of breathing rate 
(1.0 m3/hr) duration bf|,exposure (20 minutes), and adult body weight (70 kg) 
are those reported In Jthe Exposure Assessment Manual (Versar, 1986a). It 
should be noted that estllmates of these factors do vary (e.g., breathing rate 
ranges frcwi 0.83 to |ll3 mVhr); however, variability of these fac:tors is 
expecrted to have a rerati'lvely small impact on the risk determination. 11 '. 
In this nrodel, exposure <3uring showering was divided into two parts: exposure; 
during actual shcwerlng'j (active showering), and expc3sure after showering 
(passive exposure). 

Active showering exposure was calculated hy assuming a duration of ten min­
utes and a total volume^ of 189 liters (10 minutes at 5.0 gallons/minute). It 
should be noted that o^her researchers use a substantially lower estimate of ; 
water volume (Andelman,jj iT985; Andelman et al., 1986). The area of. diffusion ' 
during this piiase was assumed to be the shower stall itself,, having an area 
of 5.0 m3. The mean exposure concentration during this pericxJ is the average 
of the initial cx)nc:entrat:lion (assumed to be zero) and the final air concen^ 
tration (the total mass] of vinyl chloride in 189 liters of water divided by 
the area, 5.0 m^ ) . Basedfoh an inhalation rate of 1.3 m^/hr for the activity 
of showering (Versar, l̂ isSb) and a tap water vinyl chloride concentration of 
0.29 ug/l, cJosage during'ihis phase is estimat:e<3 to be 1.18 ug. 

The passive exposure phase is i that spenf'in the bathroom after showering 
(drying, shaving, applying cosmetics, etc.). Estimates of this time range 
from 5 minutes to 35 minutes; however, 10 minutes was used as an estimated 
for this phase. (This results in a total exposure duration of, 2{) minutes, 
which is the same duration'; used in Henry's Law Model;) The vinyl chloride 
was assumed to be uniformiyivdistributed throiighcxjt the entire bathrocxn, esti­
mated to have an.area of .p.S m3. A breathing, rate of 1.6 m^/hr for this 
pericxJ is assumed, as; isj no decrease in concent:ration due tio diffusion or 
ventilation. (This assunption is most, inaccurate: for Icjnger exposures; so 
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the maximum f»s3lve exposure probably substantially overestimates the dose.) 
Total dose incijrjred during thia second ten-minute period is estimated to be 
0.71 ug. 1 ,1 

. Hi::'' ' . ' , • ' • 
Based on the total exposure of 1.99 ug (1.18 ug plus 0.71 ug), the incre­
mental cancrer risk resulting inhalation of volatilized vinyl chloride during 
shcwer aa calcu'lated ty the Complete Masa Transfer Model Is 0.72 x 10"6. 

Ml '^ ^ , 
The Comploto Masa^ Transfer model Is probably very conservative (a high esti­
mate). The rlBklfirom Inhalation of vinyl chloride (0.72 x 10"^) is about four 
percent of the rfek of ingestion of vinyl chloride. Since vinyl chloride is 
the most volatijle, of the Ranney contaminants, inhalation risks due to the 
other contaminants were assumed to cxjntribute the same or a smaller relative 
percentage to tHolcorresponding Ingestion risk. 

I 'i 
Dermal aboorptlpn|of vinyl chloride during showering must be assumed to be 
zero in order tol be consistent with the assumptions of the Conplete Mass 
Transfer Model. |l|f less than complete mass transfer Is assumed, the risk can 
be apportioned between the two pathways. 

I I • 
3.3.2.2 Dermal Contacti 

There are no present Federal regulations clermal exposure to chloride. The 
risk of aignlElcan? dermal exposure is not Indicated at this time. The only 
known dermal effe'cis are of large quantities at high concentrations, produc­
ing frostbite-likle fsymptoms on the affected area. -

'li if, ,' 
Dermal exposure, then, appears to be a potentially significant exposure path­
way. Using the assumptions In the Superfund Exposure Assessment Manual' and-
the methodology ofi Brown et al., the carcinogenic risk from dermal absorption 
of vinyl chloride!during bathing was estimated to be 2.9 x 10"^. (The risk 
due to dermal abscirption of all contaminants Is 3.6; x 10~8.) The risk leyel 
Is less than 0.2 percent of the oral (Ingestion) risk, and is less than,the 
dermal contributloni to total risk estimated by Brcjwn, Bishcp, and Rcwan 
(1984; cited in Versar, 1986a). Therefore, dermal exposure is not considered 
to be a significant .pathway at Endicott. 

ll •' " • ' • 

Since contamination lis believed to be confined to groundwater, dermal expo-' 
sure during recrea'tilpnal exposure (e.g., swimming) to nearby surface water 
bcxJies was not calculated. 'li 

3.3.2.3 Ingestion ' rl ' • 
• ' I .1 ; " ' ,,' • • •• , , • • „ ' . 

The major exposure path and subsequent health risk at the site is the inges­
tion of contaminated'fdrinking water. The; land in the Endicott Wellf ield Is 
non-agricultural; therefore, there is no aijpi:rent risk of food contamination.. 

• " . • ' l l ' • • • • ' , . • i - •• • , ' • ' • .' '••' '' 

The major contaminants detected in the wells were primarily volatile halo-
. genated organics (h'aipcarbons). As a class, volatile halocarbons are insolu­

ble in water exc^t fat low concentrations and do not readily adsorb to soil 
particles. They are||lkely to migrate as a solute in groundwater. . «;,: • 

For most of these compounds, chemical and biological processes are unlikely 
to attenuate the obseryed cxsncentrations to a large extent. Volatilization is 
not likely within^ thei'v'ater distribution system although yolatilizationt(t^. 
aeration) is utilized| to reduce contaminant levels prior to distribution. 
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Reduction can also icx;c:ur by diffusion or dilution. Since Ranney Well water 
is distributed [directly to users (following chlorination and flourldatlon) 
via a closed s'ĵ Jtem, no effects frcxn diffusion or dilution are expe>cted. 
There Is the potential for trlhalomethane (THM), especially chloroform, for­
mation during cHiorlnatlon; however. Insufficient data exists to evaluate 
this posslblllty.| Because of the relative proximity of the receptors to the 
site, it is assumed that minimal attenuation will occur between the Ranney 
Well sample localt'lon and the receptors. 

I t ' 
Reojptor exposure] was calculated accxirding to standard EPA methodology. The 
assunptions in tlhis jmethddology are of a 70 kg (154 lb) adult consuming two 
liters (2.1 qt) lc>f water dally for 70 years. 

ll » •• 
The potential forj acute, cdironic, and carcinogenic health risks associated 
with the ingestl;dn of groundwater contaminants is discussed in the following 
sections. 

* 
3.4 Health Effects 

Health effects arej divided Into three broad categories: Acute and Subchronic 
Effects; ChronlcjHealth Effects; and Carcinogenic Risks. These effects are 
discussed below, ll 

All carclnogenlcji data and most of the ciironlc and subchronic and acutie ef­
fects values wer|e'i|derived frcam animal studies. A no-adverse-effects-level 
was determined andjadjusted using appropriate uncertainty factors (usually 10 
to 1000) to giveItheIacceptable Intake value. Acceptable Intake values have 
not been establl'siiled for potential carcinogens because of USEPA's position, 
that all exposureslare assumed to contribute to an Increment of risk (USEPA, 
1985a). Vi|.i .i , , 

' i t i ' ' ' • • •' • ' ' ' • : •^ 

In the absence of these values for Individual containlnants, toxicity and 
carcincjgenicit^ iJ'l̂ '̂ ^ evaluated quali tatively based cxi data frcm other 
scxirces. The pnlylcotrpound consistently detected at Ranney well for which no 
quantitative risk;! ihfonnation could be obtained was. trans-1,2-dic3iloro-
ethene. 

! • « 

3.4.1 Quantitative Risk Assessment 
. • ; " I i j l ' . . • „ ; • . ' , . •• : .'•'.• ;,". ., 

3.4.1.1 Acute and Subchronic Health Effects 
- | ; j K : < ' - • , . ' , ; ' . , • - ' , • , . ;.;, ' 

For non-carcinogenic Jciienicals, the estimated acc:eptable subchronic intake 
(AIS) has been estimated by ECAD. The AIS is defined as the highest short-
term (10- to 90-day).jejcposure withput any expected acJverse health effects. 
Comparing the Ais|tb the estimated short-term Intake level indicates whether 
health effects woufe be expected in the exposed population. The individual 
probability of effects (i.e., risk) resulting from expasures above the AIS 
cannot be estimated'! (USEPA, 19.85b). 

- • • I I i' • •• ' ' ' '• 
An additional measure of acute (1-day) and subc:hronic (10-day) toxic effects 
(where a threshold l;iimit may exist) associated with ingestion of groundwater 
can be estimated 'by| conparison of "the observed cx)ncent rat ions of contami­
nants with the USEPA Health Advisory: Suggested No Adverse Response Levels 
(SNARLS) that are 
day (USEPA, 1984). 

based on a 10-kg child who consumes one l i t e r of water per 
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No concentrations of groundwater contaminants which exceed the AIS or 1-day 
or 10-day sriARllW'lhave been detected to date. Acute and subchronic health 
effects from Ingestion of contaminated water-Is not a consideration at this 
time. 11 ',! 

3.4.1.2 Chronic Health Effects 
, I ill * • • " 

Chronic toxic effects (where a threshold limit may exist) may result frcm 
long-term repeated Ingestion of grcxindwater contaminants. The criteria used 
to evaluate thejj jJotential for health impacts from chronic ingestion are the 
acceptable chronic intake (AIC) values (USEPA, 1985a). These values assume a 
70-kg adult consuming two liters of water per day throughout a 70-year' life-
time. {;i; :,: "-.!:_ . 

II » • : 
Exposure to subthreshold concentrations of the remaining detected contami­
nants could havei'|as30clated additive or antagonistic effects. Additive ef-
'fects are most ilikely to result from contaminants that Induce the same health 
endpolnt by the {same toxic mechanism (USEPA, 1985a). The additive model Is 
recommended by lisEPA (USEPA, 1986) in the absence of known information on a 
mixture of cont^unl'hahts. 

the procedure determination of the possible existence of chronic toxic ef­
fects Involves suiiSiiing all the Individual risk (from exposure to each of the 
contaminants), andi then cxxnparlng the sum tp 1.0. If the sum of the risks Is 
greater than l.o'ii,|then chronic health effects can be expected In the exposed 
pcpulation (althpughi the magnitude, frequency, and severity cannot be esti­
mated). If, on Itii'e other hand, the total toxic risk Is less than 1.0, then 
adverse health effectis are not anticipated (USEPA, 1985a). 

The two toxic conl-aminants evaluated by the procedure were 1,1-dlchloroethane 
and 1,1,1-trichlprpetihane. The total risk associated with ingestion of both 
the average and maximum c»nc:entratlons of these compounds detected In . recent 
Ranney Well samples is substantially less than 1.0. Therefore, no negatlye 
health effects are 

• ! M ' ? 

expected. 

3.4.1.3 CarcinogeniciFtisk; 
• ^ , Ir •• III [•' • . .• - 1 

. ' ! i '•• • ' • •• • • ' ' . ' . • • • 

Organic contaminants detected in Ranney Well samples whic:h are known or sus­
pected carclncjgensl'include vinyl chloride, chloroform ard other 1 trihalo­
methanes, 1,2-dietiioroethane, trans-l,2-Tdichloroethene, methylene chloride, 
1,1,2-trichlorpethane, tetrachloroethylene^ anil trichloroethene. Contaminants 
include thcsse th'at:j are known to be carcinogenic or that may reasonably be 
anticipated to be scarcinogens. The part:icular compounds chosen.for evalua­
tion were vinyl ciillprlde, chloroform and, other trihalomethanes, 1,2-dicdilor-
oethane, 1,1,2-tri'chloroethane, tetrachlproethylene, and trichloroethene. 
The rationale fpr (j|the selection of those cxampcxinds was provided iri Section 
3.1 of this evaluation, ^v-

• ' . •. ' | 1 | 1 : : ' . • • . • , " - ' " ' - „ • ' • . • • . •• ' : • : . , • • • , ' 

Carcinogenic potency }is defined as the^ upper 95% confidence limit of, the 
amount of risk peri'unit of exposure; Therefore, multiplicatiori of the ;,car-
cinogenlc potenc:yl in inverse intake units (kg-day/mg) ty the estimated • long-
term intake in corresponding units (rog/kg-day) will yield an upper^tibund 
carcinogenic risk 11 estimate. ' ,.:•;•' 

' , . ' • ; . ! l 1 - • : • • . ' " i - . • • • • - • •'••• :. - " . ' • ' ' - A ' : . 

Risk estimates were; calculated for the mean and valid mean cbnc:enti^ations' for 
both the most recent year and for the pericrf during whlcii the current treat­
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ment system has.jbeen In operation (2/85 to present) to provide a range of 
risk estimates, lj'I'The concentrations detected In the Ranney Well samples and 
used In the cateulations are assumed to be the concentrations to which 
receptors are exposed. 

The non-threshold 
the primary basis 

model, which Is linear at low doses, has been adopted as 
for risk extrapolation to low level of dose-response rela­

tionship for individual contaminants. Althcxigh limited, it is the best of 
any of the c:urrent nathematical extrapolation mcxlels. Any risk estimates 
made with such aifrnodel should be regarded as conservative, representing the 
plausible upper i{llmit for the rlskt I.e., the true risk la not likely to be 
higher than the jest ima te, but it ccxild be lower (USEPA, 1984). 

Uncertainties are associated with the carcinogenic risk estimates for the 
varlcxis c*iemical!s|l. 'iThey are Introduced because of (a) the need to extrapo­
late belc3w the bosei range of the experimental (animal test) data; (b) the 
variability of t!he receptor population; (c) oomparlscxi of animal dose ecjuiv-
alencry to hunanj! exposure; (d) the selection of appropriate animal studies, 
the cancer rlak ||estimation used, and the route of exposure In the test ani­
mals may be different than the one expected in site-specific circumstances; 
and (e) the fact] £hat the estimated risk is a probability conditional to the 
assumption that ari ahlmal carcinogen is also a human carcinogen. 

.11 'il •'-•.' • • • 

In order to clarify the limitations inherent In using animal test data for 
cancer risk assessment, the following quotation Is given: 

• 11 ''if • • • 
The risk - likelihood of developing cancer - depends on the inten-' 
sity, route I liand duration of exposure to a carcinogen. Individuals ;, 
may respond ijcllfferently to similar exposure, depending cxi host 
factors such jas age, sex, nutritional status, overall health, and 
Inherited characteristics. Only in a few instances, where [there 
Is data fromlilstiudles of long-term human axposures and cancer Incir '•'" 
dence in restricted environments, can risk be estimated wlt:h confi- , 
dence (USDHHSji 1983). ;, 

To assess the total frisk posed by the presence of more than one known or 
suspected carcinogen, risk estimates calculated for single contaminants .̂ aire 
added (USEPA, 1986]).' Provided below Is a tabulation of estimated lifetime 
csuicer risks associated with chronic ingestion of the contaminants found in. 
Ranney Well samples.{The calculated values in the tabulation are limited to 
those compounds for which values have been established by the EJCAO in a se-* 
ries of Health Effects Assessment (HEA) documents (USEPA, 1985b). Lifetime 
cancer risk calaiia'tiOns are based on the ECAO estimated carcinogenic potency 
factors. •• jnf; '."• . • .;-. •' 

,••,',} I '• . • , Ingestion . . - r . ' : , • • 
il iijiBasis Carcinogenic Risk (Total) , 

•'•'•:'111',i; •'• • •'.;,,' ( 2 / 8 5 - 6 / 8 7 ) .: .'(6/86-6/871),; •-•'.•" 
Mean Concentration (All Data) - 23.1 X 10-6 1 0 . 8 x 1 0 - 6 
Mean Conoehtration (Valid Data) - 24.6 x 10-6 n . g x 10-6 

1 ' il j j l k t . • • • . • • • " • • • 

Risk addition assumes (1) individual intakes are small, (2) there are no 
synergistic or antagonistic chemical interactions, (3) individuals will be 
exposed to air contaminants detected, and (4) all of the compcxmds induce 
carcincjgenic effects in humans (USEPA, 1985bi. 
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I t should be noted! that , depending on the basis of calculation, vinyl c:hlo-
rlde contrlbute3ti]75; to 80 percent of the total carcinogenic r isk. < 

3.4.2 Qualitative Risk Assessnent . 

|i3 a quali tat ive public health evaluation of ccxitamlnants not 
.Ck .'I I 

Provided below 
selected for tHeii'qu'antitative Risk Assessment. 

Methylene c:hlorldo; (dlchloromethane) does not present a practical risk of 
carcinogenesis Jiafi ciurrently acceptable levels of exposure. Methylene chlo­
ride is considered Ito be the least toxic of the four chlorinated methanes. 
It has low to nplaerato acute oral toxicity In laboratory animals (Clayton, 
1981). ECAO has]! riot determined toxicity or carcinogenicity via Ingestion; 
hcjwever, based [on carcinogenic potency ciita via inhalation, methylene chlo­
ride is about ijdrlcj-fortieth (0.025) as carcinogenic as vinyl ciilorlde. A 

.draft acceptabliel dally intake valve of 0.05 mg/kg-day has been proposed 
(USEPA, 1985); equivalent to an acceptable dironlc Intake level of about 1.8 
ug/l. The obscrvjed average concentration of methylene chloride (about 0.08 
ug/l) Is less ttian one-twentieth of this level. 

i i ' ;• • • • ' ' 
Tran9-l,2-dlchlocoethene Is reportedly c:urrently under study hy the National 
Cancer Instltut'e'j|j however, BCAO has made no determination of toxicity or 
carcinogenicity lvalues. There Is little data on the toxicity of individual 
cis- and trans-jisomers. However, unpublished data on a 60:40 cls-trans mix­
ture Indicates i o h to moderate oral toxicity (Clayton). A recommended naxl-
mum contaminant jievel (HMCL; now MCLG) of 70 ug/l has been proposed (Federal 
Register, Novemberi 13, 1985); the observed concentrations at Ranney Well (1.8 
ug/l) Is well belowithls level. This non-zero recommended level implies the 
USEPA's current!! linking that trans-l,2-dlchloroethene Is non-carclnogerilc, 
since suspected ;carcinogens are assigned an BMCL of zero. 

: , i | i } ' . 1- : • . ' • : " : . ' , ; • , ' • • • • • - . " • i • - ' . 

Trichlorofluorcmethane (Fluorocarbon 11) demonstrated no evidence of carcin­
ogenicity via Ingest'lon In a National Cancer Institute study; (Clayton, 1981). 
TrlchlorofluorpmeEharie Is toxic via inhalation. Althcxigh there are no oral 
toxicity data, icixlc health effec:ts are not expected at the lew concentra­
tions present in'l iiianriey Well water (0.08 ug/l). 

• • • . , | « | , l - „ • •• • - ' . . 

Dichlorodiflupromethane (Fluorcxarbon 12) Is considered to be less tPxic than 
trlchlorofluoromeSiane due to the replacement, of a chlorine atom by fluorine; 
however, there are'no <3ata on oral toxicity or carcinogenicity. 

• • . ! • , « , . • ' • • • 

• I * . . , , .. . • • ,, , •• 

Tetraciiloroethene;,(perchloroethylene) has been detec:ted cocasionally in sam­
ples frcxn Ranneyllwell. Hc:wever, no quantifiable detecrtions have been reported 
within, the most: Ite'cetit; year. Although the l i t e ra ture conflicts with regard to 
carcinogenicity,IUSEPA (1985a) has assigned a carcinogenic potency value of 
0.040 kg'day/mg,i|'corresponding to a concentration of 0.87 ug/l for a 10-6 
cancer r isk. Dueiito ithe infrequency of detection and the low mean cjpricentra-
tion (less than 0|p4(ug/l for valid data since 2/85), ho significant ri^k is 
posed by th i s corlpciund. \ 

• . • . ' • ' ' ! • ' l - ' l - : ' ' ) " ' ' , - •• : ' ' • • , • - • • ' . : • • ' • ; ' ^ ; ; ' : - • • • 

1,1-DlchloroetheneJ (1,1-DCE) i s classified by EPA as .a category II conpound, 
indicating the eyidehcei of carcinogenicity is equivocal. . Thereifore, as of 
new, a maximum contaminant level guideline (MCLG, formerly called reccxrimended 
maximum contamlnalnti level, RMCL) of 7 ug/l based on chronic toxicity cJata lias 
been proposed. The average cbncentratlpn for a l l data for 1,1-DCE (0.4 ug/l) 
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is less than ori'e||tenth of this value; and l,i-DCE has been detected only once 
in the last yealj. Therefore, no health effects are expected fron current 
levels of 1,1-DCEi < 

II I I , • • • • 
Chloromethane (methyl ciilorlde) Is a gas at normal conditions; consequently, 
there Is llttlej .data on Ingestion of this cxxnpoui^ds. USEPA (1980; cited in 
Sittlg, 1985) eya'luated chloromethane as a potential carcinogen, with a con­
centration of 0il9 ug/l corresponding to a 10*6 incremental cancer risk. How­
ever, this valu'e iwas not specific to chloromethane, but applied to 
halomethanes asi aj class (which also Includes methylene chloride and the tri­
halomethanes). j Ijoherefore, In the absence of specific data br values for 
chlorometheme, î j is not apprcprlate to quantify risk associated with this 
compcxjnd. The risk wcxild be expected to be low, however, since chloronethane 
has only been detected In two of the sixty samples. 
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4. CONCLUSIONS 
' 'I 

The current treatment of Ranney Well water (by Interacting the most contami­
nated water at thejpurge well, and diffused air aeration of the Ranney water) 
Is cffec:tlve In reducing health risks asscoiated with use of Ranney water. 

• ' I f ] • ' 
The most reasonable scenario is to assume lifetime exposure to the average 
(mean) contaminahtll concentrations. Based on the 24.6 x 10-6 f^sk asscxlated 
with lifetime exppsuire to the valid mean concentration, less than one (0.6) 
additional cance'rJcan be expected in the exposed population of 21,000. This 
estimate of additibnal cancers should not be cxxisidcred to be a predlcrtlpn of 
cancer cases, but;;| Is presented to Illustrate the order-of-magnltude health 
effects of existing I Ranney contamination on the receptor population as a 
whole. • . I ' 
Risk assessment jprpcedures c»ll for calcxilatlng the increased (Incremental) 
risk associated yiii'th Icxposure to the contaminants. In comparison tp the, risk 
associated wiUi exposure to backgrcxind (ambient) levels. The risks calcu--
latc:d previously}! iaissume that the ambient halocarbon concentration Is zero. 
However, many water supply systems operate at or near the 100 ug/l allowable 
maximum contaminant level for total trihalomethanes (THMs) (Culp, 19,84). 
Assuming a 100 ug'/lil THM concentration, and no other organic contaminants, the 
cancer risk is 2()| ili; 10"5. (This calcxilatlon is based on the same assunptions 
as for the actual'jRahney Well data.) This is more than eight times greater 
than the risk associated with lifetime exposure to the valid mean concentra­
tion of Ranney contaminants. ,' 

• - 1 1 1 ' • • • • • :^,'••• • 

Several qualifications must be placed on these cancer risk calculations. One 
is that there is rip'truly comparable data currently available; that ls,ionly 
limited halocarbonll|(iricluding vinyl chloride and THM) data was available for 
the other Endlcotlitiwells or for the communities in the area. This limited 
data on other Endicott wells does show TOM concentrations to be low (3 ppb or ' 
less). Actual measurements of THMs and other halocarbons present in the 
water following fluoridation would be preferable. Ideally, this same data 
shcxild also be avaiiable for the other Endicott wells. ; 

• • I'i ' " : • ,"' :: 
However, due to the high carcinogenic potency of vinyl chloride, cjuantiifi-
cation of vinyl chlpride concentrations at levels less than 1.0 ug/l.is <3e-
sirable. The laboratory currently being lutlllzed (Friend Laboratory, 
Waverly, New York)'Jiscjes not achieve this.; The current laboratory also'seems 
to have trouble me'eting the maximum allowable hplding times consistently 
(more than 10% of {tJie Ranney cJata was was invalidated pii this basis) althcxigh 
its performance appears to have inproved recently. In addition to continuing 
the routine EPA Mejthod 601 analyses, Ranney Well and purge well sanples 
shcxild be nonltore<3 periodically for the presence of other contaminants 
(i.e., those detectiedby EPA Methods 624 and 625 [GC] or CLP TCL volatiles 
and semi-volatlles)itp'verify the assunption that other pollutants are not a 
significant soured of risk. . , 

- " 1 4 ' ' ;• • • • • , • • 

In adcSition to continuing the Ranney Well.sampling, i t may be useful to sam­
ple from end-user jj t'aps in order to determine if Rariney sanples accurately 
reflect receptor exposures. 
. • , „ • • , ' | | l ' ; : ; •." • . .^ 

Work shcxjld continue' to find and eliminate the scxirce of organic contaminati­
on. Until vinyl chl'oride is consistently not detecrted in Ranney sanples, the 
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risk of addltlbral icancer in the affected population remains. Finding and 
removing the souir'cel.of contamination also reduces the risk of contaminating 
other wells and Waifers. 
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